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(54) AMINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound comprising a specific amine compound, 
useful as a hole injection transportation material for an ^ 

organic electroluminescent element, jxy novo- 

SOLUTION: This compound is shown by formula I (AM 
to Ar4 are each an aryl or the like; R1 and R2 are each . 
H, an alkyl or the like; Z1 and Z2 are each H, a halogen ""^lO^Q Vp. 
or the like; and X1 and X2 are each an arylene) such as CH ' ■* ^ \ " • 
a compound of formula II. The compound of formula I is 

obtained by subjecting a compound of formula III [e.g. VJ _ Xl _ l ^ r, |y 

2,7-bis(4 , ,4 , l 5 , l 5 , -tetramethyl-1 , ,3'2 , -dioxaboran-2 , -yl)- 
9,9-dimethyl-9-H-fluorene, etc.], with a compound of 
formula IV and a compound of formula V (Y3 and Y4 are 
each a halogen) [e.g. N,N-diphenyl-N-(4- bromophenyl) 
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amine, etc.], in a mixture of a palladium compound [e.g. tetrakis(triphenylphosphine) 
palladium, etc.], anhydrous potassium carbonate, toluene and water to a Suzuki coupling 
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(5*^ Ari ~Ar4 Hf«*/d«iS07'J-;P 
£S*U Ari tArj 43±tXAr3 tAr 
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(5£f. Arj ~Ar4 ttB«*ittt*glftOTU-;P 
S£«U Arj tAr2 43«fctfAr3 tAr 

T^TfcJ:HS*U Ri *«tlXR2 * 
7 U & 5 ttJHAS fc te*fi&» 7 ? 

5su zj i5cktfZ2 a**^. Any>gf, b* 

- (Ai -Xn) 
(St*, Aj *5i^A2 tiB&*fcte*fi&<D7 i^l/ 

l§£, BBBFJ-lifcttaEBB^SaU mttOSfcttl 
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[0 0 0 2] 

[^*rosw] fie*, 7s>ft^*n &afe*©sjig 
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1. Phys. Lett.,_&]_, 913 (1987)] . fftRB*8%* 
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x;W£ffll>5Z:<»:;Mi3B3*lTV>S [Jpn. J. Appl. Ph 
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D ~A2 - (2) 

-2, 7-h*X (N, N-77i^75;) 7)1*}/ 

ymmw imx.\i. 9, 9-^^-2. 7-e* 

20 (N, N-77i^75/) 7)V*\yy) ZRi^ZZL 
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[0 0 0 3] 
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[0 0 0 5] 
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X 2 #-tt5* (2) T^$tl^*-e&^®IS«roT5>* 

- (Ai -X n ) 
Aj *3ck^A2 tt«SlSfcH*1Ml07xr:U 

* te*B&© 7 k > - 3M L , X n 

[0 0 0 6] 



o " A 2 " <2) 

*3BWi, (1) T«£ttS7S >ft£* 

[0 0 0 7] 
[ft 3] 




X« — N. 



Ar 2 



(D 



(5£<K Arj ~Ar 4 UIiifctt*Wl07 U -)V 
*£«U 3 "St'. Arj tAr2 *3j;tXAr3 iAr 

£SU Zj *±tXZ2 teTKsHfC^ Any 

«© 7;io *->S, v> HB&£*:ra:*B«©7 u - 
xi *3«t^x 2 ttiSiifctt*iJfi©7'J 

[0 0 0 8] ( 1 ) \Z&^T. A r 1 ~ A r 4 « 

til, ^Atf. 7i^;n, 7>hu;ua 

[0 0 0 9] A r 1 ~A r 4 tt, #£L<te> *B&. 

&«:*B*3ftTlr»TfcJ:^*«»R6~2 0©k^I 
£3r$&££&ttlKtft*Sc 3-20 ©«SfiSl5£^®&S 
<tD»*b<tt. *B&> t>b<tt, APy> 

7)Vu*i/&. &«b*lltt*ft6~l 0O7'J-MT 
$ tlT^T i ^e^it 6 ~ 2 0 

&. "bKtt, /\ny>If, K$Si-4©7M;i, 
», Mi?liU~4©7;io*vS, &3Wi0?iiiiSc6~ 
1 0©7U->gT*B&&3^te#B&£:nTlAT ! £> 
J: 6-16 W^S^#^»T*?.o 

[0010] Arj ~Ar4 ©jy*:0ij£ LTH, fll*. 

9-7>h'JM> 2-7)l*U-)V 

X. 3-7'JM. 2-7'j;H. 3 



2-3 l 7VU;Hs. 2-^>^*WV)Vm, 2 -A 
f^7xZM. 3-^^7iz;H. 2-^^;P7 

x^;H, 4 -x^;u^x-;us, 3-1^71-* 
2-If^7iz;H, 4-n-^P^7i^ 
4--f VT/Pif^xx^S, 2 --f vyptf;^ 
iz;H, 4-n-7^7izM. 4--fV^ 
7ir;H> 4 -sec -^7i-JH, 2 -sec — 
7f^7ir;H, 4-tert-^;W7x— 3- 
tert — 7f;i'7ir;PS 1 2 - tert - ^7iz;P 
S. 4-n-^>f^7ir.;i.S, 4 — T 7'v>?Jl'7 
iz;H, 2-*^>f;i'7ir;H > 4 — tert — ^ 
>f^7ir;H, 4 - n-A+->Jl'7i^H, 4- 

(2' -x^;u^;i/) 7ir;H, 4-n-^y^ 

7iZJH, 4-n-^-i7^;P7xXJUS, 4- (2' 
-if;K+->JW 7iz;H, 4-tert-^"i7^;P7 
I'M, 4-n-fy^7i^S, 4-n-K^ 
f7iZJH, 4-n-f h7T-/*7izM, 4- 
y^n'<>f^7i-;H, 4 -y^D^y*7iI 

4- (4' -/^->i7P^->;u) 7i^ 

S. 4- (4* -tert- -f=J-Ai/ £ d ^ 7x' 
3 - y^DA+->;|/7x-;H. 2-z/9U-r\*r 

->;i'7xz;n, 4-x^;p- i 6-n 

-^;p-2— 2, 4-7/Wxrf 
2, 5-y/f;P7xr*S 1 3, 4-v*^:7 
x^H. 3, 5 -i>^)VyoL-)Vm, 2, 6-:x* 
fjl'7xrM > 2, 4-71^7x^8, 2, 
3, 5-hU^f;l'7x^S, 2, 3, 6-h'J^^ 

;U7xx;ua. 3, 4, s-MJ^f^x^S, 

2, 6-7lf*7x^H, 2, 5-7-fVyne^ 
7xX;US, 2, 6-y-fV^7xZJH, 2, 4 
-v-tert-^^xX^S, 2, 5-^-tert-^ 
^7x-;H> 4, 6 -v-tert-^;U- 2 
Jl7x.-)im. 5 -tert-^;P- 2-/f^7x~^ 

4-tert-7"3Mk-2, 6-y/^7xrjH, 
9-*^)V-2-7)l*U-A&. 9-X^;P-2-7 
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S, 9, 9-y^^-2-7Ml/^PS, 9, 9- 
i?X?)V-2-7)V*U-)l&* 9, 9-/-n-yP 

[0 0 11] 4-* h*->:7xx;^ 3-^h^->7 
xx;WS, 2-^h*-/7xzfS, 4 -x h+->7i 
-JUS, 3 -Xh^v-y-xXA-g, 2 -X h + -/7i- 
)Vm. 4-n-7'P#^y7z^i, 3-n-:/P# 
+ -/7IZM, 4-^77'n#+y7z;M. 2- 
^V7n^y7i^S, 4-n-7h*->7xr;P 
S. 4-'fV7h+y7iz;l/S > 2 -sec -y'h^v- 
7i^JH, 4-n-^>f^y7ir;^S, 4- 
-fV^>fM+y7i^H, 2 —fV^>fM+ 
v^xxjus, 4-^*^>f;i/t*->7ir;H, 2 
-^t^>fM ; fy7i^S, 4 - n-A^yM 
+ -/7IZJH, 2- (2' -X^y^W **->y 
iZiH, 4-n-pfi7^;^+v7xX;US, 4-n 
-r->M*y7i-JH, 4-n-KT-/M*-/7 
iz;H, 4-n-Th7f->Jl't*y7xr;H > 4 

M+->7xz;ps, 2-^ h*->- i 

4-* h*->- 1 -j-7^)Vm. 4-n-^h=^V-l 
-i-y^)Vm. 5-lh^y-l-t7fm 6-* 
V^-2-i-y^)Vm. 6-Ih^-2-t7^ 
S> 6-n-yh*->-2-^-7^>iI/*, 6-n— 
i/)V**i/-2-i-7^)im. 7-* h^->- 2-^-7 
7-n-^h*->-2-±7^». 2-*^ 
^-4-^h*y7x-JH, 2-^^;P-5-^h^ 
•>7xrjH, 3-/f;H4-/h4 ; y7x^H, 
3-^f^-5-^^y7xr;l'S, 3-X3M1/-5 

h+i/?!^!, 2-/h+y-4-^7x 
XJUS, 3-^h+y-4-/Wxr;H, 2, 4 
-7^h*v7x^S, 2, h+y7x-^ 

2, 6-y^h + -/7x^5, 3, 4-^b* 
y7iZJ«, 3, 5-y^h*y7xr;H, 3, 5 
-ylh*y7x^I, 3, 5 - 5?- n -7 b^v"? 
xr;H, 2-/^y-4-ib+y7i^S. 2 
-/^y-6-Ih+y7xrjH, 3, 4, 5-b 
U^h + y7x^S. 4-7x^|/7xZJH, 3- 

7x-;i'7xr;i/i, 2 -7x^7x^1, 4- 

(4* -^^71^) 7xr;H, 4- (3* ~* 
f^7x-JH 7xzM, 4- (4' -^ + y7x 

7x-M, 4- (4' -n-7h+->7xr 
;U) !7xXAS. 2- (2* -^F + y7x^W 7i 
x;Ug> 4- (4' -i7DD7i-JW 7x-i«. 3 
-^f;l'-4-7xZ;l'7x-JH. 3-*b*->-4 
-7x^7x-;H, 9-7x-il'-2-7WU= 

as, 

[0 0 12] 4-7;Wn7x^H, 3-7MU7 
x~;H, 2-7MP7X-JH, 4-70P7ir 



3-7PD7X-J1/S, 2-y*PP!7xX;kg, 
4-7nt7x^S. 2-7at7x-J«, 4-9 
au-i-i-y^-jim. 4-yau-2-y-y^JV&. 
6-7*Dt-2-t7f;H, 2, 3-77MD7X 

xAg. 2. 4-^y)V-tay^-)im. 2, 5-i?y 

J^D7xr;H, 2. 6-y7MD7x^;H, 
3, 4-y7MD7x^H, 3. 5-y7;WD7 
xXAS, 2, 3 -y?DU7x;jH. 2, 4-vy- 
nn7xrjH, 2, 5-y^DD7xr;H, 3, 4 
-iy^PP^xXA*. 3, 5-7i'aD7x-Jl'S, 
2, 5-y7nt7xr;H, 2, 4, 6-b'Jy*PP 
7xr;H, 2, 4-y?no-i-t7fjH, l, 
6-y^nn-2-t7f^S, 2-7;l/*P-4-^ 
fiP7xr;«, 2-7MD-5-^f^7x^ 
X. 3-7MP-2-/f;P7x^H, 3-7^* 

□ -4-/f;i'7x^n > 2-^^-4-7;i/*a 

7xZM, 2-^^-5-7Mn7x^S, 3 
-*3-)V- 4-7MD7x-J«, 2 -9UU-4- 
*?-)Vy3L-)Vm. 2-?Da-5-/f;l'7x^ 
S, 2-i?UD-6-^ff7x^S 1 2-*3MU- 
3-?DD7x-il'i. 2-^-4-i'Pa7xr 
AS, 3-7Pn-4-^7x-^S. 3-/5=-^ 
-4-?n07x^H, 2-i7PP-4, 

^7xz;H, 2-/^y-4-7;WD7x^ 

2-7Mn-4-^h*y7xrjH, 2-7A 
:tP- 4 -X h + y7x^S, 2 -y)V^-U- 6 
h+y7x^;H. 3-7Mn-4-xh^y7x- 
)Vm. 3-i7PP-4-/ h+y7x^S, 2-*b 
+y-5-i'nD7xZJH 1 3-* b*v-6-^P 
D7xzM> 5-i7PP-2, 4-7/h + y7x^ 

[0 0 13] -&5£ (1) TSJSttSffc^fjKiS^T, 
SSlr, Arj iAr2 i3<fctfAr3 tAr^ 

<. *f?3;L<te, — NA r i Ar2 *±^-NAr3 A 

r4 «, «»*^n*e^©-N-73;ws* > /U'f 

B&3cfcte*«&CD-N-:7x/*1i-^X--fAg» £3 
Wag&3;fcH£*g*SI£> -N-7x JJ-y*?-^ A«£ 

fMibt, 09*. tf. Any>If, 1 ~ 1 0 

<D7)V*r)im. mm%Cl~l 0<75T;PP^->S, 
teg?lft&6~l 0©TU-A*T¥B&£;fcte£fi&2 

nT^T&j^-N-^AAV'MAS, -n-7x; 
^•tf-^x^f as, bzwi-N-y^y^Tss—'f as 

hhs 0?iitiu~4<D:rA*AS. ***i~4©7;w 
n*->s, **^tt«*»6~i o^td-ast^s 

-5 <^i£fi&£ nTV^T t> «t V» - N - #A/WU -i 

as, -n-7x; *-y- vx-r jus, **v»«-n-7 
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[0014] — N A r i Ar2 i5<fctf-NAr3 Ar^ 
te^9iHgi$tgt£J£j£bT^T&J:<. JMfc#|£bT 

- * u -f 3 - * - n - # ;wn* u -i )V 
*. 4-/5 1 ;v-N-*;WA*yu-f;i'*, 3-n-^ 

)V—N — j])VAW -f 3 - n - 'v* N - * 

3 -n- ; r>')V-N-t))V>VSm 3, 6 

-•htov/m 3-* h^-N-rt^AVU-r 
3-ih*y-N-*;w\VJ^;H, 3— fv 

yn^y-N-AWV/U-fM, 3-n-:7>*-> 

3- (4* -/f^7xz;w -n-#;w\V.m;u 
3- (4' -tert-^^^xnjP) -N-fs)Vn 

w-ovm. 3-^pp-n-*;ua % /'J'T;us, -n 

-^xy^ifvn-f JUS, -N-7i;f7y-^* 
». 2-*^-N-:7x/^7vX-l';WS&££#Hf 

[0015] -ass; (l) rssti^Yb^t'^^T, 
g&£fcte*g&©7'J-;i^ &&wig 

&£fctt*fi&©77JM^l/»£*U $?£b<te, * 

mm?. mm& i ~ 1 6 ©asa, *m*fctt»R©7';i' 
^mia4~i 6©MifeSfctt*Bft©7'j-;i/ 

8. &5t^tem?ilf&5~l 6©B&*fcte*B&©7"7 

;m^»t&o, <k"9$?£b<n. tk^mt-, p^i&i 

7~1 2©B&£fc«*fi&©77;i'*;l'XT&D, $ 
&trSf^b<H, Ri &<fctfR2 ttK*»l~8©» 

»K*fcttjR«K)7;^;u», P5iHi8c6~i o©^ 

[0 0 16] ft, Ri *><J:tfR2 ©B&£fcli*B&© 
7U-;l'*©ft#«i:bTW:, «AH Arj ~Ar4 
©Urttfll t bT#tf fcB&i:fcte*g&©7 U 
0!I^T-5;ii:#T#-5o Rj 43«fctfR2 ©itgU 

x^JPS, n-T^Ptf^S, 'fy^ntiH, n 
-^;US, 'fVWS, sec tert-^ 

•»Vm. 2-X?)\s77)V&. 3, 3-i>*3-)l7^)V 
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n-*i?7)V&, iiTi—*!7?)Vm, 2- 
X^SJl^+v^g, n-y^;H, n -f->iH, n- 

[0 0 17] Ri *=tZ>*R2 ©g»£fcfi*g& 

)i*^)i>m. y)vy^))vm. 2 - *?)V<>i?)i&. 3 

)V^.y-J)Vm. 4-'f77ni;M>y;H. 4-tert 

--?<?■ )\>-*>&)v&* 4-n-^v-;i/^>v;us, 4 
-;r;K>-/jH, 3, 4 3 

h*S"OS?;HS. 4-^h*^>J>AA 4- 
I^y'OyJH, 4-n-^h^->^>v;US. 4 
- n — 'VfrS'/kfr^S'-'OSW*, 4 -y^M+y^ 
>v;w*, 4-7;w*P^>v f ;i'S, 3-7jp:*p^> 

20 >?;US, 2-J'DD'O'yJH, 4-?DDt>yM 

& nor 7)v*)imts. E^mfz z. z. n 

[0 0 18] Zi fe«ttXZ2 Aoy>^ 

t« ^mfc i ~ i 6 ^^fc^s«©T;^;p 

ffi, 0km®. 1 ~ 1 6 (Dgff. ^lK*fetiS«©T;UP^ 
*^^H^*l&4~2 0©g^*^:li*g^©7" 
so U-MTJbO. iOjifSKH **Hf.7\ny> 
^*Scl~8©iam, ^ttS^OSRKOTA^JP 
K^SC 1 ~ 8 ©iStg, »KSfc«M«©7^P^-> 
**lr>tt«*»C6~l 2©g»*/tH*B«©7U 

[00191ft, Zi i3«t^Z2 ©*«, 

r 2 ofutmtisxmtfitM* im*/tniR*©7^ 

^;USS:«3J*-r^^iAiT^«.. Sfe, Zi 45«tt/Z2 

©gtft^fc^glftOT'J-^aroA^tbTtt, ^ 
40 A «, Ari ~Ar4 ©*#^J t bT^tf fcfiftSfctt 
*B&©TU-;P*£fll*-f SCt^T^S. Zi *3J; 
^*Z 2 ©APy>Jg^. it^, »lK*fc^^©T;UP 
^->S©A#:0U<i:bTfi, «»J^«, 7 7^Sf. ^0 

n-7"D^yI. -fV7"n^-> 
n-^h^->S, ^V^h + ->». sec -7h+y 
n-^>3MM-*->g. -fV'OfM+y*. ^ 
*^>f;W+yI, yjD^^M+yS. n-^\ 
*y;W*yS, 2-i^7"f>*yS. 3, 3-i?* 
50 ^;wyh+->a, ^^DA+yM+yS. n—^?? 
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2 - x^l^^f i/fr-** ->S. n — 

S, n-rh7T->W+y|. n - ^iJ-x->^* 

- (Ai -Xn) 
(5£+> Ai *3J:OtA2 Htt& 7^-1/ 

£ fc te*B&CD 7 )l* V > - 5M £ « L . X 1 1 tt*. 
[0 0 2 1] -IISjS; (2) £i5l>>T, Ai *3«t^A2 

1, 3-7i^l/>S, Bft*fctt*fi«©l. 4-7 
xrk>I, B&*JtW:*fi&CD 1 , 4-^-7^l^> 

*> «**fci±*««<D i . 5-^-7^i/>s, s&* 

fcte*8&£>2, 6-^-7^k>S, B&Sfcte*B» 
cd 2, 7-i-7^U>m. £3>WiB&i£fcra;*B&<& 

tt, fi&3:fctt*B&<Z> 1 . 4-7x-l^>S, fi&£ 

©1, 5-t7fl/>l. Slfe*fett*«lfl©2, 6- 

-2, 7-5?-f;i/*T**. — (2) fc*V»T. X 

(2) £«t>T. mteOSfctel £«-f» (2) 
£*v>T. mAsi^m ±D$?£L<te. Ai lit 

[0 0 2 2] -«5* (1) T*Sn*ft£«K*^T. 
Xi i5£tfX2 ttXH iOffSKH (2 
-a) ~-*S:5£ (2-h) T*S*l*7U — U>*T» 
•5. 



[0 0 2 3] 

Mb 4] 



Z i2 



(2-a) 



[0 0 2 4] 

Mb 5] 



70 

[0 0 2 0] -&5£ (1) T*S*l*fl:^*K*V»T, 
Xi *5J:tfX2 H«**fcJ4*«»©7U-U>*** 
U *?*L<te. -Kit (2) T^Jl57'J-l/>i 



-A 2 - 



(2) 



10 



20 



30 



40 




(2-b) 



[0 0 2 5] 

Mb 6 ] 

?31 




(2-c) 



«. »utfcBattffl7;^;n, ML »ft*/t»33R 

[0 0 2 6] 

Mb 7 ] 




(2-d) 



ML »tt*fc»aai«©T^^», ML »K*fc»4IR 

#<d 7 ;p ^ * & £ v> ma * it \z*mm<D r u - 

[0 0 2 7] 
Mb 8 ] 

(2-e) 




60 



Z&1 Zs2 



Z5i*J:lXZ52tt**W^. AntfJ'ISPjp. it 

«l fm*ittawt<oTn*jm ml 




ft®.tLtz\tm&<D7)v*)vm. ami. ^®.^tz\m ><> 
tz\-m*k<D7)i*)im. b&*£h*b&©7U-;w 

[0 0 2 9] 

[ft 10] ^ 

z 71 z 72 

20 

[0 0 3 0] Z7i*J:tXZ72»i**K J P. An 

[0 0 3 1 ] 



[ft 1 1 ] 




(2-h) 



Z 8 i Z M 



(3$*, z 8 ii3 e fcDtz 8 2«*^^. ADy>gf, a: 
tt©7;^+i/i, &sv^4e»*fctt*s«©7'j- 

[0 0 3 2] -HftSC (2-a) jR£ (2-h) 

1>T, Z 11, Z 12, Z2b Z22^ Z31, Z32> Z41, Z 
442 Z51> 252^ Z 6 b Z 62 , Z 7i , Z 72 . Z 8 i*>£tf 

z 82 («t« zii~z 8 2tBSfe-r?>) a***^ ad 

BifcOT'J— JUX£*U #£L<te> **f[^ AP 

jy*)im, $tm&ii ~ 1 6 #i£*/tte«#©7 

□y>if, ist*» i ~ 8 »ft*/tttswft©7 
mm® i ~ 8 ©bh, #i£SfcteSitt©7;p 
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12 

So 

[0 0 3 3] Zn~Z 82 roiaM, «**fctt»tt«>7;i' 

Zii~Z 8 2©filfe*fe« 
*B&©7U-^S©JIr#0y<hLTte:> Arj 

— £011*1- 3 d t #T # £ . 

[0 0 3 4] Zn~Z 8 20)ADy>Ii^, 

[0 0 3 5] (2 - f ) T^^nS*(C*3V^T, 

Rll*5«fctKRi2«*^li^> ft&$itz\mVl<»7 

)i*r)im. b«*^h*B«©7'J-;pS. ab^vMiS 
&£fcfi*Bm<D77;l^;i'S£*U »£L<H, * 

es^isc i ~ 1 6 oum. ftm&tttemvxDTfr 

*)Vm. ^S&gU~l 6CDfi&2;*:te*fi&©7U-;l' 

~8©B&, »«*fc^^©7J^;US. mm&6~~ 
1 2<DB&£fcli*B&©7U-JU*. »*V»Hi»*ft' 
7~1 2<DB«l*fcH*B«l»77;^;P*T'a&0, £ 
£>Hfif$L<«, Rn*5i^Ri2^*^l~8»ii: 

ta, »issfcii««©7;^;ws. mmgte-i o<om 

[0 0 3 6] ft> Rn43J;rXRi2»BSI*AcH*B^O 
7U—;i'S©JWWl£bTtt. «SJA«. Arj ~Ar4 

^tl>ut*STt5. Riii5<fctfRi2©itt^ 
fctt»«<D7;U^;i-SC0*#:^tbTli, MA^Ri 43 
J;tfR2 ©Ji#^£LT*tf£B&£*:te*fi&©7;i' 
^;i/*^J^-rs^t^T^S. Rn43<tlKRi2 
©B« * ft H*fi&© 7 7 £ b.T tt, 

^JA«, Ri *3cktKR2 CDA^JtLT^tffcfift^fc 

[0037] *5§^tc:«s-«sa: (i) tssn^ft^ 

*Oft#«iLTIl i^TCDft^ (ftl 2~ 

ft5 8) €r*tf*^t*»T#**«. *^WHdne^fS 

[0 0 3 8] 
[ft 1 2 ] 
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[0 0 4 0] 



lit 1 4 ] 



*ft §12001-39933 (P2001-39933A) 



A-7 



A-8 



A-9 




F 



[0 0 4 1] Mfc 15] 
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lit 1 6 ] 
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CH 3 



[ft 1 7 ] 
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(13) 




[0 0 44] Mb 1 8 1 
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25 



A-19 




A-20 




A-21 



[0 0 4 5] 




lit 1 9 ] 
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(15) 



27 



B-1 




CH 3 



B-2 




CH 3 



CH 3 



B-3 




[0 0 4 6] 



lit 2 0 ] 
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29 



B-4 




CH 3 



CH 3 0 



B-5 




OCH 3 



B-6 




lit 2 1 ] 



$$632001-39933 (P2001-39933A) 

(17) 

31 32 



C-1 



C-2 



C-3 




[ft2 2] 



m 192001-39933 (P2001 -39933A) 



(18) 

33 34 




[0 0 4 9] 



lit 2 3] 
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^^2001-39933 (P2001 -39933A) 




$5 632001-39933 (P2001 




lit 2 7 ] 



ft 632001-39933 (P2001-39933A) 



E-7 



E-8 





H 3 



CH 3 



[0 0 5 4] 



Ut2 8] 
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[ft2 9l 



13BI2001-39933 (P2001-39933A) 



E-13 



E-14 



E-15 




[0 0 5 6] «t3 0] 
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[0 0 5 7] 



lit 3 1 ] 
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CH 3 



E-29 




CH 3 



E-30 




[0 0 6 1] 



Kt3 5] 
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E-34 




)*n-C4Hg 




CH 3 o 




^2001-39933 (P2001- 
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(35) 



67 



68 




CH 3 



"jor 




CH 3 



F-9 




[0 0 6 6] 



Ut4 0] 
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(36) 



69 



70 




n-C 5 Hn 





[0 0 6 7] 



Ut4 1] 



ifc §32001-39933 (P2001-39933A) 



F-13 



F- 



F- 




[0 0 6 8] 



[ft 4 2] 
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(38) 




[0 0 6 9] 



[ft4 3] 



& §12001-39933 (P2O01-39933A) 



F-19 




F-20 



CH 3 0 




CH 3 



F-21 




[0 0 7 0] 



Ift4 4] 
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(40) 



77 



78 



F-22 




-C 6 Hi 3 n-C 6 Hi3 n-CeHw^n-CeHia 





OCH 3 

o 



F-23 



n-C 8 Hi7 Ji-C 8 H 17 n-CaHnrJi-CsHn 




CH 3 



F-2A 




CH 3 



[0 0 7 1] 



Ut4 5] 



^592001-39933 (P2001 -39933 A) 



F-28 




CH 3 



F-29 




OCH 3 



F-30 




[0 0 7 3] 



[ft4 7] 



CH 3 



» 
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(44) 




[0 0 7 5] 



[fc4 9] 
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CH 3 



F-37 





F-39 




CH, 



[0 0 7 6] 



Ut 5 0 ] 




[0 0 7 7] 



Ufc 5 1 1 



^^2001-39933 (P2001-39933A) 



(47) 




[0 0 7 8] 



[It 5 2 ] 



1% 192001-39933 (P2001-39933A) 



F-46 




CH a 



-n-C 4 H e 




F-48 




CH 3 



[0 0 7 9] 



[fc5 3] 



§32001-39933 (P200 1 -3 9933 A) 




*t 132001-39933 (P2001-39933A) 



(51) 

100 




[0 0 8 2] 



1t 132001-39933 (P2001-39933A) 



(52) 



101 



102 



H-1 




CH 3 



H-2 




CH 3 



CH S 




[0 0 8 3] 



[<t5 7] 
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H-9 



[0085] ^miz^^-tSL^. (i) tisnsft^ 
-MSC (4) -e*aft*ft:£*fc-iR5S (5) t*sn 

[0 0 8 6] 

[ft5 9] 40 




(3) 



Y 3 — X,— N 



(4) 



AT; 



\ 



tot 



M— X, 



(5) 



r 4 . Rj , R 2 , Zi. Z 2 . Xi 43J;^X2 ttHR 

* (i) iwi;«i**«-r] 

so [0 0 8 7] -«Sj£ (6) T3l£*5fc£tl (M 
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(55) 



107 



108 



X\Z, Macromolecules_20_, 7686 (1997) KtBSc^nT 
(4) T«$n^ft^<h-)K^ (5) T«£tl3fl:-£ 

X^*-y^'J>^S^ SglfciLT, Chem. Re* 

CH 3 
CH 3 ' 




*v., 91, 2457 (1995) Kf¥»UClE«2nT^-2>] 
^i{3J;0Mjg-r-S)iit)T#-5. £ X+7J y ~J 'J 

So 



(6) 



[5£*. Rl . R2 . Zi ^J:rXZ 2 tt-JKS: (1) t 
[0 0 8 9] S&Ktt, -IRS (3) T«*tl*ft^* 

t, -«&<7) T^snsfb^i-Jiss; (8) t* 

7. ( h U 7i^7*X7-f » ^7v"5A] ©#fiT 

[0 0 9 0] 
Wt6 1] 
CH a 
CH 3 ' 



>r- B - 



Ar 2 



(7) 



Ar a 



CH 



Ar 



^N-X 2 B x 



^CH3 



(8) 



CH; 



(sSif. Arj ~Ar4 , Xi i5.£tfX2 tt— «5£ 

(1) trai;****-*-) 

[0 0 9 1 ] ±3W, Yi ~Y4 liAPy>M^Sra 
[0 0 9 2] 

**60<l l WSfc£1MH» A - 1 (Dit&mnmM 
f^fi^TT, 2, 7 -t'X (4' , 4' , 5' , 
5* -fh7^-l' . 3' , 2* -S?***#5 
>-2' — -fJM -9, 9-^f^-9H-7**U 
>8. 7g, N, N-77i-^-N- (4-:/n*7 
7S>13g, fb7+7, (h'J :7xx;W:7* 
X7-f» /17>"^A0. 3g, M*^* I J'7A2. 
8g^h;VX> (1 0 0ml) *3j:tf* (50ml) CD 



*<t£fc#*»A- 4 ©fl^ 



;Kr> (2 0 0ml) (50ml) £in*.fc 

©JB^*»SfflV»TSISJftbfc. ^co^. j^JET (10 
-6torr ) T#^tSSS (3 5 0*C) U ^HfecDiSat 
20 LT, M*ftI#«#^A- l©fb-&f»«r9. 8g#fc 
tf^XK&iBg 1 2 8"C 

[0 0 9 3] *JSS0S 2 ^!l*{t;^^#^ A - 2 CD{fc£#l 
co Sit 

Hil60il K*3^T, N, N-^7i-Jl'-N- (4 — "7" 
□ t7iZW 75>*<6lt5ftt)Dl:. N, N-v 5 
(4-^f;P7irW -N- (4* -7nt7i^ 

m Ts.>zmmi.tz&>m*. mmm 1 \zmm<D^m\z 
tf ^xftfufigi 3 3^ 

30 [0 0 9 4] **6#l 3 #1^1 
coSSii 

■£J60! 1 K43V>T, N, N-77i^hN- (4 
;P-N- (l-T'X^) -N- (4' -7Qt7iZ 

^7Xg^lfi 1 4 013 

[0095] mmm4 mmit^^A- 6 co<t^ 
cosit 

40 HJS0IJ 1 fcJfcl^T, N, N-y7i-Jl'-N- (4-^ 
Dt7i-)H 7S>*tt»t4ftfc0CvN, N-v 
(4-Ih*->7xZJW -N- (4' -7Dt7i^ 

3 7*0 

[0 0 9 6] H*S0!|5 m^t^^A - 1 OCD^ 

^cosjjg 

|£j&60ijl K^T, N, N-77i^-N- (A-Zf 
so ;P-N- (3-^f^7i-)W -N- (4* -^D^E 
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tf^xte&i&gi i 8t: 

[0 0 9 7] 6 «SMfc#*** A- 1 3 ©{££• 

$|©SSig 

H««lfC*^T. 2, 7-t*7.. (4' , 4' , 5' , 
5' . 3' , 2* 7 

>-2' -<M -9. 9-^^f^-9H-7MW 
'>*«fflf*«toDl*» 2, 7-t'X (4' , 4* . 
5* , 5' -fh7^-l' , 3* . 2' -5?** 
iJ-3p7>-2' — fJW -9, 9-?If*-9H-7 

«*{fr&1MH*A- 1 3©ft^*lSWftbfc. 

^^7.te^iasi 3 3*C 

[0 0 9 8] *]&S0iJ 7 « SflS^W** A - 1 7 ©ft£- 
$3©54>t 

£JMJ1K*V>T, N, N-v^xX^-N- (4 -Zf 
Pt7i-JW 75>«W«ftt)!)K. 4- (N- 

#;waVm;w 7*nt^>f>^«ffiLfc^ti * 
K0I 1 CEt^SftCIt^. «»fl;^*#^A- 1 7 © 

^7^fi»SS14 3^ 
[0 0 9 9] m$&m 8 «*fl:^»##B - 5 (DitGVl 

1 N, N-y7i^-N- (4-^ 

□t7irJW 75>*ttfflnftt»0l:. N-7i^ 
)1>-N- (3-^^71-W -N- (4' -fu 

#5;*l0*»flEl 3 7"C 

[0100] HSfifll 9 M»flS#«l#9E - 3 (Difr&VO 
©Sifi 

&mnmn.T-e. 2, 7-trx (4* , 4* . 5* , 

5' -Th7^-l' , 3' , 2' -5?***#? 
>- 2 ' -9, 9-5>^f*-9H-7^tU 

>8. 7g. N, N-77I-JV-N- (4-7*n ; &7 
xXJP) 75 >6. Eg, 4- (N, N-77i-^7 
57) -4' -7"D ; et , 7iZJl'8g. + X (h 

U7i^7*X7^» A7yOA0. 3g. **« 
l*U9A2. 8gShJkX> (10 0ml) 

(50ml) ©?g-&#)*T3 OPm AlMU SSitLfc. 
JSJSjg^tl^h^X> (2 0 0ml) &«fctf* (50m 

l) &tiaz-tz'&. b)Vx>mt^Biylt. h;px>£M 

J^ffiT (1 0-6torr ) T#5S«SS (3 5 01C) U * 



7/0 

4. 2g*fc. 

Xyxm&Mmi 3 8*C 

[Oioi] *;SS0l i o «*fl:^«#^E - 9 ©ffc£ 

#I©§1$S 

Mlfl 9 K&wr. N, N-77i^-N- (4-7 
Dt7irW 75>SW5ft^*)C N, N-v 
(4-/f^7i-;W — N— (4'' -7'Dt7ir 

[0102] UttM 1 1 «jSfc£W#^E - 2 3 ©-ft 

HS6#|9 l~*sV>T, 2, 7 -t*X (4' , 4' , 5' , 
5' -fK5^fil'-r , 3' , 2' 
>- 2 ' (M -9, 9-^f)H9H-7)Wl/ 
>tttffl-r*fttoOJC, 2, 7-hfX (4* , 4' , 
5' , 5' -fh5^-l' . 3* , 2' 

—i)V) - 9-*^)l- 9 -x^;u- 9 

20 SefcftH, fljS-ffr&fclft^E- 2 3©-ffc-&4fcl£:§ijSl> 

HvT.UWUS.l 4 4*C 
[0103] 1 2 «*flS^*#*JE - 2 5 ©ft 

*SS^J9 N, N-77i-Jl'-N- (4-7 

;U-N- (4-1^71^) -N- (4' -^Pt 
-1' -1-7^)1) 75>SffiflJtfc£W-(l *SSM9 
tr|B«©7jfe^S£V^ 0<J^b^#^E-2 5<Dlt&® 
30 SrKigLfc. 

*7Xe#S«14 7*C 

[0104] gU6t*J 1 3 «a|^t^^l#^E - 2 8 ©ft 
£«9©$4ifi 

^Sfi^J 1 te*l»T, N, N-77i-^-N- (4-7 
Dt7i-JW 73>*ttffl-r*ftfc>0K, 4- CN- 
7i-Jk-N- (3" -*?-fr7x.—M 757) - 

4* -7n : tk , 7i-;i'£ffiffltMWi mmmwz 

40 #^7.e&iBgl 5 2-C 

[0 10 5] SIWH «*<b^ft##F-5©{fc^ 

&©$iiB 

g^SBSTT, 2, 7 -If* (4' , 4' , 5' , 

5' -fh?^-r , 3* , 2* 

>-2' — ' OW) -9, 9-7^f)l'-9H-7Ml/ 
>8. 7g, N, N-v (4-/WxrM -N- 
(4* -7nt7x^)W 7S>7g, 2- (N, N- 
•771^75/) -7-70^-9, 9-i?*7)V- 
§H-7)V-*V>%. 8g, 7h7« (h'J7xx;P 
so 7**7-r » /^yfAO. 3g, I*k1*'^A 
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(57) 

/// 

2. 8g^h;Pi> (1 0 Oml) *3<fcO** (5 Om 

i) (Dig£$if>T3 omm. ism* assbfee sj^s-a- 

<®)\Zh)lX.> (2 0 0ml) :fc,fctf7k (50ml) £SD 

(1 0"6torr ) T#3l*§S& (3 5 Ot) b, gfclte© 
«ftiLT. «*fc£«**F-5<D{fc£ttt3. 5g 

^7XKMK1 4 2*0 

[0106] Hffiftl 1 5 «>iMb£*l#<f F - 8 ©{fc^ 
4&©S)g 

2- (N, N-y7x^7S 
/) -7-7d*-9, 9-WJl'-9H-7;i'tl' 
>«HUB-r*ft*)Dfc, 2- [N, N-S? (4* -/^ 
;P7xx;w) 75/) -7-^-9, 9-5?*^ 
-9H-7Ml'>SffiffllfcWH 3ttg«14K:IB 

«©^rttKetv», «w<b^*#<»F - 8 <oft^**»a 

#5X<EfMa*l 4 3*C 
[0107] ^jfeg^tj 1 6 «wft^llWF-240ft 

£*&©«£ 

UltM 1 4 fc*V»T, 2- (N, N-77i-^7S 
/) - 7-70^-9, 9-^f^-9H-7Ml/ 
>S«6fllT*ftto0fc. 2- (N, N-/7i-;P75 
/) - 7-7Dt-9, 9 -y!fJl--9H-7Ml/ 
>£&ffl bfcfitfMi, SISStaJ 1 4 KE*©#8jfc«H. 

[0108] HJStaj 1 7 «*fls£«**F - 3 2 ©ft 

£%©iajg 

4tCi5V>T, N, N-v 5 (4-^^71- 
)V) — N— (4' -7Dt7i-;W 75>^ffflt5 
ttfcDtr, 4- (N, N-y7x-JW -4' -7nt 

*7Xfi»Sgl5 5t 
[01 0 9] 8 «*ft^«l#*F-3 9 ©ft 

aSfllCi^t, N, N-77i^-N- (4-7 
□t7iz;l/) 75>*ttIt5fttoOC 2- (N- 

7i-^-n- (3* -y^;P7xx;p) 7s;] -7 

-7*Dt-9, 9-y^fJl'-9H-7MU>'S:«ffl 
6 7*0 

[0110] 1 9 «*fc£»#*IF - 4 1 ©ft; 

£!&©§«t 

JHIMlC&lrVC. N, N-771-^-N- (4-7 so 



Dt7i-JW TS>*«tffl-r*ftt)Dfc, 2- [N- 
7xX;U-N- (3 ' -^h*-/7i^W 75/) - 
7 -70*- '9, 9-7^fJl'-9H-7;i'tk>$S 

#S#F - 4 1 ©{£-&$! £Sjgbfc«> 
^7X^M17 2t 

[0111] ^601 2 0 «SMfc£#«**F- 4 3 ©ft; 
£4&©«it 

1 fc*V»T. N, N-77i^-N- (4-7 

Dt7i=;w .T3>*«jrr*fW30fc.' 2- (N- 

7xx;U-N- (3 ' -/«7irjH 75/) -7 
-70^-9, 9-7lfJH9H-7;Wl/>5;ffiffl 

b££Wte. Jkllfl i .CBt©'**i:*v>. «*fl;£tt 

##F-4 3©ft;-&#j££ii£b;t. 
^77,fiMSl 7 8"C 
[01 12] 2 1 M^it^&l&^G- 6 ©<££• 

$>©§5jg 

^|#S#J9 K&t^T, N, N-77i-il'-N- (4-7 
D^7i-JW TS.>Z&miTZ>fttlQ\Z, 4- C4* 

- [ n-7i^-n- (3" -/f;i'7xr;;w 75 
/] 7i-M+-» 7nf6"tf>SttfflLfc£J01> 

n. 9 i3ie«©7j^^^v^ m^it^m^G- 

6©ft;^£®iSb*:. 
XyXfe&Umi 29t 

[0 113] Jt&ffi^a 1 
mZ 2 0 0 nm© I TOlill (H«) £*rr5#7 

*ttifcSiJ, 7-fch>. x*/-;Hfc«irvc« 

fcH£Lfc«, itl^3x 1 0-6Torr(3«ffiL.fCo * 
■T, ITOgitl±l:. «^M#A-2 0ft^ 
^*iiS0. 2nm/secT75nmOf§l:l 

X (8-*/'J/5-h) 7;W5X^A5r, ft*&tt 
0. 2 nm/sec T5 0 nmOJSSfc&ftSFb, «^&A 

62IJI£*fcfcfeftJI<hbfc. s&fc*©±K, I^St 

bT, A 0. 2 nm/sec T 

2 0 0 nm(DSSI;*I» (Mfilt 10:1) LTiffi 

tb, tfWWMiaaiH^fWbfc. *• ^* 

1 0mA/cm2 ©£«fc«fl£-«ilMB»S-&;fc. ^Wi- 
tt, 6. 7 V, JSiff4 6 0 c d/m2 OftfiORfttftt 
ig£ftfc. WK©*««tt5 4 0RriaiT*'3fc. 

[0114] fcmm 2~ii 

ft:-&«!i#*t A - 4 <Dit-&<&> O&J8092) v «*y^b^# 

#A- 1 3 0<b^« O£ffl0J3) . «*ft^«»*B- 
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(58) 
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Jewell l fcBB«©#ifefc «fc 0 frttSSIffeftSH^^Sib 
[0115] tfctfcfll 1 ~ 2 



10 



114 

4* -b*X (N-7i^-N- (3" ->^7i = 
;W 73/] f7i^ (Jt«09D . 9, 9-?*? 
)V-2, 7-\fX (N, N-y7x-JP7S /) 7)1* 
Vy (JtttM2) SttfflbfcfiWfi. (SfflWltEf© 

.«si»c*Lfc. 

[0 116] 

'an 



R1S 





«?ttl1*tt (5 0^) 




#Wffl 








tK 


(5 OTC) 




(c d/m' ) 




(V) 


(h r) 




4 5 0 


6. 


6 


5 3 0 




4 6 0 


6. 


4 


5 4 0 


JK/BW4 


4 7 0 


6. 


5 


5 3 0 


JCfflWS 


5 0 0 


fi. 


7 


5 2 0 




4 6 0 


6. 


5 


5 5 0 




4 8 0 


6. 


4 


5 3 0 




5 1 0 


6. 


5 


5 4 0 




4 8 0 


6. 


6 


5 2 0 


J£ffl«1 0 


4 6 0 


6. 


5 


5 4 0 


JCfflflM 1 


4 8 0 


6. 


4 


5 3 0 




! 3 0 0 


6. 


6 


5 


1W«2 


4 5 0 


6. 


5 


1 0 0 



[0 117] 



(51) Int. CI. ? 

C 0 7 C 217/90 
323/37 

C 0 7 D 209/86 
213/74 
265/38 
279/26 
333/36 

G 0 3 G 5/06 

H 0 5 B 33/22 



3 1 2 
3 1 4 



F I 

C 0 7 C 217/90 
323/37 

C 0 7 D 209/86 
213/74 
265/38 
279/26 
333/36 

G 0 3 G 5/06 

H0 5B 33/22 



T-n-h* (##) 
4C0 5 6 
4 C 2 0 4 
4H0 0 6 



3 12 
3 1 4B 
D 
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F (##) 2H068 AA20 AA21 BA14 

3K007 AB04 AB06 AB14 CA01 CB01 

DA01 DB03 EBOO 
4C023 GA01 

4C036 AA02 AA11 AA17 

4C055 AA01 BA02 BA52 BB04 BB10 

CA01 DA01 
4C056 AA02 AB01 AC03 AD05 AE03 

ECU ED01 
4C204 BB05 CB25 DB01 EB01 FB08 

GB01 
4H006 AA01 AB91 



